Flavone acetic acid directly induces expression of cytokine genes in mouse splenic leukocytes but not in human peripheral blood leukocytes.
Flavone-8-acetic acid (FAA) is a flavonoid drug that augments mouse natural killer activity, induces cytokine gene expression, and synergizes with recombinant interleukin 2 for the treatment of murine renal cancer. However, FAA has been largely inactive in human clinical trials. In the present study we investigated the ability of FAA treatment to directly induce cytokine mRNA expression in total mouse splenic leukocytes and selected leukocyte subsets, as well as in total human peripheral blood leukocytes. Analysis of RNA isolated from FAA-treated mouse splenic leukocytes demonstrated that treatment with greater than or equal to 100 micrograms/ml of FAA induced expression of tumor necrosis factor alpha (TNF-alpha) mRNA by 1 h and induced maximal expression of TNF-alpha, alpha-interferon, and gamma-interferon mRNA within 3 h. The expression of all cytokine genes was diminished by 6 h. Interferon biological activity was detected in the supernatants of mouse splenic or peripheral blood leukocytes after treatment with FAA. These results correlate well with the previously reported induction of cytokine mRNA genes and biological activity by FAA in vivo. In contrast, FAA did not induce detectable mRNA expression or cytokine protein secretion by human peripheral blood leukocytes under similar conditions. These results demonstrate that FAA can directly stimulate cytokine gene expression in mouse but not in human leukocytes. Further studies performed with highly purified positively selected mouse CD4+ or CD8+ splenic T-lymphocytes, as well as purified B-cells, demonstrated that the FAA-induced expression of gamma-interferon mRNA was mainly induced in the CD8+ lymphocyte subset. alpha-Interferon mRNA was expressed largely in the B-cell population, while TNF-alpha mRNA was induced in all leukocyte subsets tested. Therefore, these results suggest that the immunomodulatory effects of FAA in mice are direct, but different cytokines are induced from different leukocyte subsets. Further, the data suggest that flavonoid compounds or analogues that stimulate cytokine gene expression in human cells might be therapeutically active in cancer patients.